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(54) BRAKING CONTROL DEVICE OF VEHICLE HAVING AUTOMATIC TRANSMISSION 

(57)Abstract: 

PURPOSE: To reduce the speed change shock without 
changing the hydraulic control system of an automatic 
transmission. 

CONSTITUTION: The braking force to be set according 
to the kind of the speed change and the required output 
of the engine is provided on driving wheels during the 
speed change, and the changing mode of the 
acceleration of a vehicle during the speed change is 
controlled as desired to reduce the speed change shock. 
The feedback correction of the braking force on the real 
time basis depending on the difference of the actual 
output shall torque (or the actual acceleration of the 
vehicle) and the target output shaft torque (or the target 
acceleration of the vehicle) is further excellent 
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(54) BRAKING CONTROL DEVICE OF VEHICLE HAVING AUTOMATIC TRANSMISSION 

(57)Abstract: 

PURPOSE: To reduce the speed change shock without 
changing the hydraulic control system of an automatic 
transmission. 

CONSTITUTION: The braking force to be set according to the 
kind of the speed change and the required output of the engine 
is provided on driving wheels during the speed change, and the 
changing mode of the acceleration of a vehicle during the speed 
change is controlled as desired to reduce the speed change 
shock. The feedback correction of the braking force on the real 
time basis depending on the difference of the actual output 
shall torque (or the actual acceleration of the vehicle) and the 
target output shaft torque (or the target acceleration of the 
vehicle) is further excellent. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the braking control unit of the car with an automatic transmission with which an automatic 
transmission and an operator's brakes operation equipped the driving wheel independently with the means 
which can give damping force A means to detect the predetermined stage related to gear change of an 
automatic transmission, and a means to detect the class of gear change, A means to detect an engine demand 
output, and a means to set up the gear change tense power which can control the change mode of the 
acceleration of the car at the time of gear change in a desired mode according to the class and engine 
demand output of said gear change, The braking control unit of the car with an automatic transmission 
characterized by giving said gear change tense power from said predetermined stage at a preparation and 
said driving wheel. 

[Claim 2] In claim 1 for detection of the class of said gear change The gear change concerned is further 
equipped with at least one of the detection means of the advance degree of gear change, and the detection 
means of the oil pressure value of a high-speed stage friction engagement element at least, including 
detection of being up shifting. The braking control unit of the car with an automatic transmission 
characterized by setting up said gear change tense power also at least depending on one side among the 
advance degree of gear change besides the class of gear change, and an engine demand output, and the oil 
pressure value of a high-speed stage friction engagement element at the time of up shifting. 
[Claim 3] The braking control unit of the car with an automatic transmission characterized by having a 
means to amend said gear change tense power further in claim 1 or 2 depending on the difference of a means 
to detect the real output output torque of an automatic transmission, a means to set up the target output 
output torque according to the class of said gear change, and an engine demand output, the real output 
output torque, and the target output output torque. 

[Claim 4] The braking control unit of the car with an automatic transmission characterized by having further 
a means to detect the real acceleration of a car, a means to set up target acceleration according to the class 
and engine demand output of said gear change, and a means to amend said gear change tense power 
according to the difference of real acceleration and target acceleration, in claim 1 or 2. 
[Claim 5] The braking control unit of the car with an automatic transmission characterized by applying said 
target acceleration to the class of gear change, and an engine demand output, and setting it up in claim 4 also 
depending on the real acceleration before gear change initiation. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the braking control unit of a car with an automatic 

transmission. 

[0002] 

[Description of the Prior Art] When the friction engagement element (a clutch or brake) of this automatic 
gear change inside of a plane is engaged, the rotational-speed ratio (gear ratio) of the input side of an 
automatic transmission and an output side is switched in an instant, and the gear change shock at the time of 
gear change of an automatic transmission (at for example, the time of up shifting) is generated when 
changing the output output torque. 

[0003] The output output torque at the time of gear change changes depending on the transfer torque at the 
time of a friction engagement element being engaged (time amount change). The transfer torque of a friction 
engagement element is determined depending on the oil pressure at the time of making this friction 
engagement element mainly engaged. Therefore, if engagement oil pressure is adjusted to a low eye, since 
the absolute value of the transfer torque in this friction engagement element or its change can be made 
small, a gear change shock can also be reduced, but it is long, the time amount, i.e., the gear change time 
amount, to the completion of part engagement, and for this reason, the endurance of a friction engagement 
element falls (since slippery time amount becomes long). 

[0004] On the contrary, if engagement oil pressure is set up high, since the transfer torque in this friction 
engagement element also becomes large, a gear change shock will become large, but since engagement 
comes to be completed for a short time, endurance improves. 

[0005] the method of make it not generate as much as possible in a peak or a DIP so that pressure regulation 
control be carry out in time according to the advance degree of gear change , make it the gear change time 
amount itself not become long , for example , it be worrisome on a somesthesis to fluctuation of an output 
output torque in the engagement oil pressure which have specify the change mode of an output output torque 
directly be conventionally propose in view of such a point as one method of reduce the gear change shock at 
the time of gear change . 

[0006] Although this approach is a comparatively effective approach, the sensor (precision sufficient in a 
timer is not expectable) which checks the linear solenoid valve for controlling engagement oil pressure with 
sufficient responsibility according to the advance degree of gear change and its drive circuit, and the 
advance degree of gear change is needed, and it has the problem that a system will be expensive. 
[0007] By the way, generally it gets into an accelerator, and since gear change time amount will become 
long and the endurance of a friction engagement element will fall if engagement oil pressure is still the same 
when engine generating torque is high, when SURORRU opening is large and the engine generating torque 
of this engagement oil pressure is high, it is constituted so that the pressure may be regulated high. 
[0008] Then, in JP,59-97350,A etc., what was made to make the engine generating torque itself low during 
gear change is proposed as another method of reducing the gear change shock which paid its attention at this 
point. A gear change shock cannot be reduced only by gear change time amount being shortened by the 
explanation mentioned above, even if it reduces an engine torque if hydraulic control (engagement oil 
pressure generated by setting) is the same so that clearly (only by endurance improving). 
[0009] However, it foresees that an engine torque is reduced, and if a design change is carried out so that the 
pressure of hydraulic control (engagement oil pressure generated by setting) may be beforehand regulated 
by the low eye, it will enable this to reduce a gear change shock. Since engine generating torque is reduced 
even if it regulates the pressure of oil pressure to a low eye, gear change time amount is short, it ends, and 
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the endurance of a friction engagement element is secured. 

[0010] However, this method of reducing an engine torque at the time of gear change needs the development 
of hydraulic control and the design change corresponding to reduction of the engine torque concerned, and 
reduction of an engine torque had the problem that it could never necessarily do. For example, if it is going 
to reduce an engine torque at the time between the colds, fear of a flame failure will come out. Moreover, 
when lag control has realized reduction of an engine torque, if the temperature of an exhaust air system 
becomes easy to rise, therefore the temperature of this exhaust air system becomes not much high too much, 
when an afterburning increases, in order to protect a catalyst, the ignition lag beyond it becomes impossible 
too. 

[001 1] Thus, if reduction of the engine torque at the time of gear change is only merely stopped when 
reduction of an engine torque cannot perform by a certain cause, since it is designed so that it may be 
beforehand engaged with low oil pressure as mentioned above (premised on an engine torque being 
reduced), engagement time amount (gear change time amount) will become very long, and endurance will 
be remarkably spoiled by the direction of hydraulic control. 

[0012] Therefore, the actual condition is only [ which reduces a gear change shock in the present condition 
after also including the problem about the endurance of cost or a friction engagement element ] that the best 
approach is not yet decided. 

[0013] In addition, in JP, 2-200540, A, since reduction of a gear change shock becomes impossible by this 
when reduction of the engine torque at the time of gear change cannot be performed by a certain cause, the 
technique of operating a damping device and braking a driving wheel instead is proposed. 

[Probilm(s) to be Solved by the Invention] However, although the pressure of oil pressure is regulated "for 
it to be high" when the technique indicated by above-mentioned JP,2-200540,A reduces "engine torque 
(since there are no worries about a gear change shock) When reduction of an engine torque cannot be 
performed Oil pressure [ "it stops making it high" (that is, the pressure of oil pressure is regulated to a low 
eye), and ] a damping device is operated - " - since there was no indication of having made reference, and 
question contents appearing here and there to explanation of fundamental technical thought, and giving 
damping force how concretely, in case it was adopted as a real vehicle, it was not the thing of the contents 
which can be referred to as having offered the effective technique. 

[0015] This invention is made in view of the actual condition about the technique for reducing a gear change 
shock which was mentioned above, and aims at offering the braking control unit of the car with an 
automatic transmission which can reduce the shock at the time of gear change certainly by low cost 
comparatively (not related to engine torque reduction). 

[0016] *u 
[Means for Solving the Problem] In the braking control unit of the car with an automatic transmission with 
which an automatic transmission and an operator's brakes operation equipped the driving wheel 
independently with the means which can give damping force as invention according to claim 1 showed the 
summary to drawing 1 A means to detect the predetermined stage related to gear change of an automatic 
transmission, and a means to detect the class of gear change, A means to detect an engine demand output, 
and a means to set up the gear change tense power which can control the change mode of the acceleration of 
the car at the time of gear change in a desired mode according to the class and engine demand output of said 
gear change, The above-mentioned technical problem is solved from said predetermined stage by giving 
said gear change tense power to a preparation and said driving wheel. 

[0017] Invention according to claim 2 for detection of the class of said gear change The gear change 
concerned is further equipped with at least one of the detection means of the advance degree of gear change, 
and the detection means of the oil pressure value of a high-speed stage friction engagement element at least, 
including detection of being up shifting. Similarly at the time of up shifting, the above-mentioned technical 
problem is solved by setting up said gear change tense power also at least depending on one side among the 
advance degree of gear change besides the class of gear change, and an engine demand output, and the oil 
pressure value of a high-speed stage friction engagement element. 

[0018] Similarly invention according to claim 3 solves the above-mentioned technical problem by having a 
means to amend said gear change tense power, depending on the difference of a means to detect the real 
output output torque of an automatic transmission, a means to set up the target output output torque 
according to the class of said gear change, and an engine demand output, the real output output torque, and 
the target output output torque. 

[0019] Similarly invention according to claim 4 solves the above-mentioned technical problem by having a 
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means to detect the real acceleration of a car, a means to set up target acceleration according to the class and 
engine demand output of said gear change, and a means to amend said gear change tense power according to 
the difference of real acceleration and target acceleration. 

[0020] invention according to claim 5 applies said target acceleration to the class of gear change, and an 
engine demand output, and sets it up also depending on the real acceleration before gear change initiation — 
the same - the above-mentioned technical problem - also solving ~ it is that of**. 
[0021] 

[Function] In this invention, when an automatic transmission suited a gear change process, we decided to 
reduce a gear change shock by giving damping force to a driving wheel. In this case, according to the class 
and engine demand output of gear change, it is set up so that it may not necessarily be related with reduction 
control of an engine torque and this damping force may serve as a mode of a request of the mode of 
acceleration change of a car. 

[0022] Here, the class of gear change points out distinction of up shifting or down shifting, distinction of 
gear change in the condition of having got into the accelerator, or gear change, in the condition of having 
been released, or distinction of the gear change to **** speed gear from **** speed gear etc. 
[0023] Moreover, an operator can point out the generating torque demanded from an engine, and, 
specifically, can ask for an engine demand output from the relation between the opening of an accelerator 
pedal, throttle opening, an engine inhalation air content, inlet-pipe negative pressure, fuel oil consumption or 
these, and an engine speed etc. 

[0024] In addition, you may think of "making it the acceleration of a car serve as a desired mode" to the 
things and homonymy of "making it the roll acceleration of the specific member of an automatic 
transmission serve as a desired mode." Moreover, you may also think [ of an automatic transmission ] with 
homonymy "it is made for the output output torque to serve as a desired mode" in this case. Each of 
acceleration of a car, roll acceleration of the specific member of an automatic transmission, and output 
output torque of an automatic transmission is because the same change property is shown. 
[0025] In the case of this invention, the engagement oil pressure itself generated in hydraulic control is not 
changed at all fundamentally. That is, this invention means reducing a gear change shock, without 
completely changing the hydraulic control of the automatic gear change inside of a plane fundamentally to 
the last. 

[0026] But this invention does not bar already (the controlling mechanism which reduces an engine torque 
being applicable also in the car which it does not have at all) using together the reduction technique of the 
engine torque at the time of well-known gear change. However, when an engine torque is reduced in this 
case, the pressure of the engagement oil pressure of a friction engagement element is regulated by the "low 
eye", and when reduction of an engine torque is not made by a certain cause, the control whose pressure is 
regulated to this "low eye" is stopped, and the pressure is usually regulated by the engagement oil pressure 
of a passage. This inclination turns into a direction completely contrary to the technique indicated by JP,2- 
200540,A mentioned above. 

[0027] In addition, at the time of up shifting, if said gear change tense power is set up also dependmg on the 
advance degree of gear change besides the class of gear change, and an engine demand output, or the oil 
pressure value of a high-speed stage friction engagement element, the increment in the car driving force 
(output output torque) near engagement of this high-speed stage friction engagement element can be 
prevented certainly, and smoother gear change can be attained. 

[0028] Moreover, if the target output output torque is set up according to the class of gear change, and an 
engine demand output and damping force is amended according to this difference while detecting the real 
output output torque of an automatic transmission, dispersion in products, such as effectiveness of an engine 
torque or an automatic transmission and coefficient of friction between a brake friction pad and a brake disc, 
etc. cannot be [ how ] scrupulous, and a gear change shock can be reduced certainly. 
[0029] In addition, while detecting the real acceleration of a car instead of amending gear change tense 
power depending on the difference of the real output output torque and a target output torque, target 
acceleration is set up according to the class of gear change, and an engine demand output, and the same 
operation is acquired even if the difference of this real acceleration and target acceleration amends gear 
change tense power. 

[0030] In this case, if target acceleration is applied to the class of gear change, and an engine demand output 
and is set up also depending on the real acceleration before gear change initiation, the effect of road surface 
inclination can be removed effectively. 
[0031] 
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[Example] Based on a drawing, the example of this invention is explained to a detail below. 
[0032] drawing 2 — setting — a sign 10 — for a master cylinder cut solenoid valve, the pump for [ 22 ] anti- 
lock brake systems in a reservoir cut solenoid valve, and 24 and 26 (ABS pump), and 28, 30, 32 and 34, 3 
location solenoid valve and 36 are [ a brake pedal and 12 / a booster and 14 / a master cylinder, the pump 
for / 1 6 / traction controls in a reservoir and 1 8 (TRC pump), and 20 / a front wheel cylinder and 38 ] rear 
wheel cylinders. 

[0033] Since this car is a rear drive vehicle, grant of the gear change tense power concerning this invention 
is realized by the path using the pump 1 8 for said traction controls (TRC pump) which is acting only on a 
rear wheel. This TRC pump 1 8 is driven with the electric rotary pump which is driven by the command from 
the traction control computer (TRC ECU) 80 and which is not illustrated. Usually, when it is presupposed 
that it is off and it is set to ON, oil is pumped up from a reservoir 16 and the regurgitation is carried out to 
the oilway 72 side by the side of the rear wheel cylinder 38. 

[0034] Said master cylinder cut solenoid valve 20 is a connection (it switches) bulb alternatively to either of 
the master cylinder oilways 73 in which the TRC pump discharge oilway 72 or a brake pedal steps on the 
rear wheel-cylinder oilway 71, and the oil pressure according to the force is generated. It is set up so that the 
rear wheel-cylinder oilway 71 and the master cylinder oilway 73 may be opened for free passage in OFF 
(location of drawing 2 ) and the rear wheel-cylinder oilway 71 and the TRC pump discharge oilway 72 may 
be open for free passage by ON. 

[0035] Said reservoir cut solenoid valve 22 is a bulb which switches being a free passage and being un-open 
for free passage with the oilway 74 by the side of the rear wheel cylinder 38, and a reservoir 16, and is a 
bulb opened for free passage in OFF by being un-open for free passage (location of drawing 2 ), and ON. 
[0036] 3 location solenoid valve shown with signs 32 and 34 among said 3 location solenoid valves 28, 30, 
32, and 34 is equivalent to 3 location solenoid valve for rear wheel braking concerning operation of this 
invention. 

[0037] namely, reduction of a boost of the brake oil pressure by these 3 location solenoid valves 32 and 34 
opening the oilways 75 and 76 by the side of the ** rear wheel cylinder 38, and the oilway 71 by the side of 
the master cylinder cut solenoid valve 20 for free passage, and the brake oil pressure by making the oilways 
75 and 76 by the side of the ** rear wheel cylinder 38, and the oilway 74 by the side of the reservoir cut 
solenoid valve 22 open for free passage and ** - it is the bulb which switches three locations of 
maintenance ** of the brake oil pressure by making it with all un-open for free passage. These 3 location 
solenoid valves 32 and 34 are driven with the pattern output ((ms) and a boost tl , reduced pressure t2 (ms)) 
according to the gear change tense power which is mentioned later and which should be given, consequently 
the brake oil pressure of the rear wheel cylinder 38 is determined for the hysteresis (integral) of this pattern 
output. In addition, it considers as a boost location in OFF. 

[0038] Since the fundamental hard configuration of the braking control circuit S which can give the 
damping force of this arbitration itself is well-known, it is already limited to explanation of this level here. 
In addition, a check valve, and 64 and 66 are [ the signs 40 of drawing 2 of a proportional-spacing bulb, and 
42, 44, 46, 48, 50, 52, 54 56, 58, 60 and 62 ] reservoirs. 

[0039] As shown in drawing 3 , to the automatic-transmission control computer (ECT ECU) 82 The engine 
speed signal from an engine speed sensor 90, the range position signal from the actuation position sensor 91 
of an operators shift lever, The foot-brake signal from the foot-brake switch 92, the throttle opening signal 
from the throttle sensor 93, The output-shaft rotational frequency (vehicle speed) signal from the output- 
shaft rotational frequency sensor 94 etc. is inputted, and the signal from a sensor 97 is inputted into the 
traction control computer (TRC ECU) 80 whenever [ wheel speed / of a driving wheel ], respectively. 
[0040] In addition, since the automatic-transmission control computer (ECT ECU) 82 judges the suitable 
gear ratio depending on throttle opening and the vehicle speed, naturally it can carry out the self-seal of the 
class of gear change. Moreover, this automatic-transmission control computer 82 is asking for the 
acceleration of a car an operation from the information on an output-shaft rotational frequency by the 
approach of mentioning later. 

[0041] Next, an operation of this example is explained based on the flows of control shown in drawing 4 . 
[0042] First, it explains from the semantics of the flags Fl -F4 used in these flows of control. 
[0043] A flag Fl is a flag set to 1, when the solenoid output (gear change command) to other gear ratios is 
detected. That is, when the control which gives the gear change tense power concerning this invention is 
started, it is the flag which is set to 1 , and is set to 0 when it escapes. 

[0044] A flag F2 is a flag set to 0, when the gear change concerned is up shifting and it is 1 and down 
shifting. 
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[0045] A flag F3 is a flag set to 0, when it is the gear change performed by 1 and power-off (condition that 
the accelerator was released) when the gear change concerned is the gear change performed by power-on 
(condition of having got into the accelerator). 

[0046] In case power-on down shifting is performed, a flag F4 is a flag which is set to 1 , and is set to 0 when 
that is not right, while the timer which gives damping force is counting. 
[0047] Flows of control are explained concretely below. 

[0048] At step 102, it is judged whether braking control is already performing at whether a flag Fl is 1 and 
the time of this gear change. Since it is [ un-] under activation in many cases, it flows to step 104 and it is 
judged whether the solenoid output to other gear ratios, i.e., a new gear change command, was taken out 
here. When a gear change command is not detected, the return of the demand of brake off (un-braking) is 
advanced and carried out to the back step 124 by which it progressed to step 106, the flag Fl was set to 0, 
and the flag F4 was further set to 0 at step 122. 

[0049] If a certain gear change command is soon issued in an automatic transmission, decision of YES will 
be made at step 104, it will progress to step 108, and a flag Fl will be set to 1. Subsequently, it is judged 
whether the gear change concerned is up shifting at step 1 10, and when it is up shifting, a flag F2 is set to 1 
at step 1 12. Moreover, when it is down shifting, it progresses to step 1 14 and a flag F2 is set to 0. 
[0050] At step 1 16, it is judged whether it is the gear change to which the gear change concerned was 
carried out in the state of power-on. When it is the gear change performed in the state of power-on, a flag F3 
is set to 1 at step 1 1 8. When it is the gear change performed in the state of power-off, a flag F3 is set to 0 at 
step 120. 

[0051] By the first flow by which the gear change command was detected, after it was checked what kind of 
gear change the gear change concerned is in this way and a flag F4 is set to 0 at step 122, at step 124, the 
demand of brake off is made and a return is carried out for the time being. 

[0052] However, since the flag Fl is set to 1 when this flow next starts, decision of YES is taken out with 
step 102 and it progresses to step 130 side. At steps 130, 132, and 134, swing part injury activation of the 
flow according to the class of gear change is carried out. 

[0053] Consequently, when the gear change concerned is power-on up shifting, it progresses to step 136 and 
is an engine speed Ne. Output-shaft rotational speed No of an automatic transmission It is judged by judging 
whether it became smaller than the value which lengthened the predetermined value Nl from the value 
which multiplied by the gear ratio i L by the side of a low-speed stage (gear ratio before gear change) 
whether substantial gear change began (did the inertia phase begin or not?). After progressing to step 1 52 
and defining as real acceleration Gl before the real acceleration at that time changing gears until the inertia 
phase was started, a return is carried out through steps 1 22 and 1 24. 

[0054] If it is judged that the inertia phase was started soon, it progresses to step 138 and is an engine speed 
Ne Output-shaft rotational speed No It is judged from the value which multiplied by the gear ratio i H by 
the side of a high-speed stage (gear ratio after gear change) whether it became larger than the value which 
subtracted the constant N2. The initial value Tbo of the demand braking torque progress to step 140 and 
according to the throttle opening TA since it is not judged with having still become large at the beginning, 
Map retrieval of the front [ gear change ] real acceleration Gl and the target acceleration G2 by the gear 
change degree of completion is performed. Amendment of the target acceleration G2 and the braking torque 
by the difference of real acceleration G3 at step 142 Based on formula Tb =K(target acceleration G2-real 
acceleration G3)+Tbo, it is carried out on real time, and the demand of brake-on (damping force grant) is 
advanced by step 144 based on this result of an operation. 

[0055] In this case, it is determined on real time that target acceleration serves as a property as shown with 
the broken line of drawing 5 . 

[0056] In addition, in this example, the operation is made to detect real acceleration G of a car from the 
signal of the output-shaft rotational frequency sensor (speed sensor) 94. The operation of acceleration has 
the operation approach in distance regularity, and the operation approach in time amount regularity, and 
since it is the well-known operation approach in itself [ both ], it is stopped for explaining the operation 
approach in distance regularity briefly here. ______ 

[0057] it is shown in drawing 6 - as ~ first ~ the newest n of input pulse period (time amount) TGSP2D ot 
the output-shaft rotational frequency sensor 94 the total TGSP2 for a pulse ~ SN and n n in front of a pulse 
Total TGSP2SP for a pulse is calculated, subsequently, the newest n the total TGSP2 for a pulse ~ SN and n 
n in front of a pulse Based on (1) type, it asks for the vehicle speed SPDN and SPDP, respectively from total 
TGSP2SP for a pulse. 
[0058] 
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SPDN (P) =(n/TGSP2SN(P), np) x (2pir/i diff) 
--(1) 

[0059] Here, they are gear ratio [ in / np, and / in i diff / a differential ], and r. It is a tire dynamic load 
radius. [ the detection pulse number of the sensor 94 per output-shaft 1 rotation ] 

[0060] The acceleration G of a car is approximated as change of the vehicle speed between time amount 
TGSP2D, and it can ask for it. That is, it can ask as G=(SPDN-SPDP)/TGSP2SN. 

[0061 ] On the other hand, when the class of gear change is power-off up shifting, it progresses to step 1 50 
from step 134. Here, it is an engine speed Ne first. Output-shaft rotational speed No Initiation (initiation of 
an inertia phase) of substantial gear change is judged by judging whether it is the no which became smaller 
than the value which lengthened the predetermined value Nl from the value which multiplied by the rate i L 
of gear ratio by the side of a low-speed stage (gear ratio before gear change). Before an inertia phase is yet 
started, after progressing to step 152 and defining as real acceleration Gl before the real acceleration at that 
time changing gears, a return is carried out through steps 122 and 124. If it is judged soon that the inertia 
phase was started, it will progress to step 1 54 and it will be judged whether the real acceleration Gl before 
gear change is negative. Since it is power-off, and real acceleration is forward, when this is zero or forward 
and it can judge with a down slope being under transit, a return is carried out through steps 106, 122, and 
124, and especially damping force control at the time of gear change is not performed. It is for a gear change 
shock to hardly occur, even if power-off up shifting is performed, when acceleration running a down slope 
by the accelerator close by-pass bulb completely. 

[0062] On the other hand, when judged with the real acceleration Gl before gear change being negative, it 
progresses to step 156 and is an engine speed Ne. Output-shaft rotational speed No Near termination of gear 
change is detected by judging whether it became larger than the value which subtracted only the constant N2 
from the gear ratio i H by the side of a high-speed stage (gear ratio after gear change). When judged with yet 
not reaching near termination of gear change, it progresses to step 158 and initial value Tb' of demand 
braking torque and the map of the target acceleration G4 by the real acceleration Gl before gear change are 
made for retrieval. Moreover, in step 160, amendment of the braking torque by the difference of the target 
acceleration G4 and real acceleration G3 is performed on real time based on formula Tb =K(target 
acceleration G4-real acceleration G3)+Tb *, and the demand of the brake-on (damping force grant) based on 
the result of an operation concerned is made at step 144. 

[0063] When the class of gear change is power-on down shifting, it progresses to step 170 from step 132. It 
is judged at step 170 whether a flag F4 is 1 . Since it is set as 0, it progresses to step 172 and is an engine 
speed Ne here at the beginning. Output-shaft rotational speed No By judging whether it became larger than 
the value which subtracted the constant N3 from the value which multiplied by the gear ratio i L by the side 
of a low-speed stage (gear ratio after gear change), near termination of substantial gear change of power-on 
down shifting is detected. 

[0064] Although a return is carried out as it is through steps 122 and 124 at the beginning since this 
judgment serves as NO, if it is judged with having resulted near termination of gear change soon, while 
progressing to step 174 and setting a flag F4 to 1, it is a timer T2 at step 176. It is reset and count-up is 
started. At step 178, it is the timer T2 concerned. Predetermined value t3 While it is judged whether it is 
small and it is judged to be small, it progresses to step 1 80 and the data-processing routine of the demand 
braking torque by the throttle opening TA is performed, and based on this result of an operation, the demand 
of brake-on (damping force grant) is advanced by step 144. 

[0065] Since decision at step 170 will serve as YES in the flow on and after next time once a flag F4 is set to 
1 at step 1 74, it progresses to step 178 directly and is a timer T2. Predetermined value t3 It is judged 
whether it is small. Soon, it is this timer T2. Predetermined value t3 If it is judged that it became large, a 
return will be carried out through steps 106, 122, and 124, and the damping force control at the time of the 
power-on down shifting concerned will be ended. 

[0066] In addition, when the class of gear change is power-off down shifting, it progresses to step 190 from 
step 1 32, and a flag Fl is reset by 0 and a return is carried out as it is through step 124 here. That is, when 
the class of gear change is power-off down shifting, especially damping force control is not performed. This 
is because a gear change shock hardly poses a problem at the time of power-off down shifting. 
[0067] In addition, in the above-mentioned example, although it is made to carry out feedback amendment 
of the damping force on real time based on the difference of real acceleration G3 of a car, or the G4 and the 
target acceleration Gl , it is good also as a configuration which carries out feedback amendment of this based 
on the difference of the real output output torque and the target output output torque. 

[0068] In addition, the gear change command of an automatic transmission in case these flows of control are 
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performed, and the timing diagram of turning on and off of each device of a braking control device come to 
be shown in drawing 7 . 

[0069] Although engine-torque control at the time of gear change can be performed independently 
(independently), as it was mentioned above, it is fundamentally [ this invention ] possible to use together 
this invention and the engine-torque control at the time of gear change. In this case, in the case of power-on 
up shifting, when decision of NO is made at step 138 of drawing 4 , and it is power-off down shifting, and 
decision of NO is made at step 156, specifically, it is good to perform an engine-torque down respectively in 
parallel with steps 140 and 142 or steps 158 and 160, respectively. Moreover, in the case of power-on down 
shifting, when decision of YES is made at step 178, it is good to be made to perform an engine-torque down 
in parallel with processing of step 1 80. 

[0070] When an engine-torque down is performed, the pressure of the hydraulic control of an automatic 
transmission is regulated by slight lowness. Consequently, much more gear change shock reduction can be 
realized, without lengthening gear change time amount (without reducing the endurance of a friction 
engagement element). 

[0071] In addition, it cannot be overemphasized that engagement pressure control on the real time at the 
time of the gear change which used the linear solenoid may be used together in this invention. 

[0072] " " a 

[Effect of the Invention] The effectiveness that a gear change shock can always be reduced now is acquired 
without receiving constraint that it becomes impossible to perform for example, at the time between the 
colds, without changing especially the hydraulic system of an automatic transmission, if this invention is 
caused as explained above. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
dama ges caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DRAWINGS 
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[Drawing 1] 
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[Drawing 2] 
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[Drawing 5] 
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[Drawing 4] 
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